A purine auxotroph with pale purple spores and a derivative with yellowish orange spores were obtained from the wild-type strain of Streptomyces azureus ATCC 14921, which has bluish green spores. The changed color or pigmentation in the mutants was limited to the spores. They accumulated AIR (5'-phosphoribosyl-5-aminoimidazole) due to the lack of AIR carboxylase activity.
A purine auxotroph with pale purple spores and a derivative with yellowish orange spores were obtained from the wild-type strain of Streptomyces azureus ATCC 14921, which has bluish green spores. The changed color or pigmentation in the mutants was limited to the spores. They accumulated AIR (5'-phosphoribosyl-5-aminoimidazole) due to the lack of AIR carboxylase activity.
Streptomyces species are procaryotes that differentiate and produce spores with species-(or strain-) specific color. The spore color has been applied to the conventional grouping of the genus Streptomyces (6) . Thiostrepton-producing Streptomyces azureus ATCC 14921 forms bluish green (or sea green) spores ( Fig. 1 ) and belongs to the blue sporeforming group in the genus Streptomyces (6) . This paper describes the isolation and some properties of two artificially induced purine auxotrophs of S. azureus with altered spore color. There is no report yet concerning the artificial mutation of spore color in the streptomycetes. Studies on the purine auxotrophs have rarely been conducted for the streptomycetes.
S. azureus ATCC 14921 (wild-type strain PK0) and its derivatives were used throughout this work (12) . Strain PK0 and its derivatives were propagated by using rye flake agar medium (12) . Bennett agar, broth media, and minimal medium were also used to cultivate the strains (11) . The conditions for cultivation were the same as those reported previously (11, 12) .
Mutation was induced by N-methyl-N'-nitro-N'-nitrosoguanidine (NTG) treatment. NTG treatment was carried out under the conditions described by Delic et al. (3) . The spore color was judged according to reference 14. The accumulation of intermediates such as AIR (5'-phosphoribosyl-5-aminoimidazole), SAICAR [5'-phosphoribosyl-4-(N-succinocarboxamide)-5-aminoimidazole], and AICAR (5'-phosphoribosyl-5-amino-4-imidazole carboxamide) in the purine biosynthetic pathway was determined as follows. The mycelia were gathered from the plate culture on cellophanecoated minimal agar medium with 10 ,ug of adenine per ml. A 5-mg (wet weight) portion of the mycelia was extracted with 10 ml of 1 N folic acid for 30 min in an ice bath. The amount of AIR, SAICAR, or AICAR in each extract was determined by the Bratton-Marshall test (1) .
The activities of AIR carboxylase, SAICAR synthetase, and SAMP (adenylosuccinic acid) lyase in the purine biosynthetic pathway were assayed as described elsewhere (2, 5, 16) . The enzyme extracts were prepared as follows: the harvested mycelia of each strain from the liquid culture were suspended in 1 mM Tris hydrochloride buffer (pH 7.4) and disrupted by ultrasonication, and the extract was obtained by centrifugation. Ade2l. There were also not found any other differences among the properties of strains PKO, Ade2, and Ade2l such as the sensitivity to actinophage SAtl (10), the productivity of defective phage SAt2 (12) , and the existence of a sex plasmid, pSAl (9) . These results indicate that Ade2 and Ade2l are derivatives of PKO.
To determine the blocked portion in the purine biosynthesis of these two mutants, purines and thiamine (10 ,ug/ml) were added to the minimal medium, and the growth in each culture was monitored. Guanine, hypoxanthine, and other purines tested as well as adenine were effective, but thiamine had no effect. This result indicates that these mutants are blocked after AIR formation. The clear accumulation of AIR was found in the mutants Ade2 and Ade2l but not in the wild-type strain PKO (Fig. 2) . The The SAICAR synthetase and SAMP lyase activities of the mutants were the same as those of PKO (Table 1) , but the AIR carboxylase activity of the mutants was less than that of PKO. These results were very similar to those obtained with the purE mutant of Escherichia coli (7) and the ade-2 mutant of Saccharomyces cerevisiae (15) , which are deficient in AIR carboxylase (Fig. 3) . Therefore, the mutants Ade2 and Ade2l should be blocked just after AIR formation because of the lack of AIR carboxylase activity.
We could not determine any difference between the properties of Ade2 and Ade2l except their spore color, but there is no report yet on such drastic changes in the spore color of streptomycetes. Similar mutations with the accumulation of red or purple pigments and AIR have been observed in Purmutants of E. coli, yeasts, and fungi (4, 7, 8, 13, 15) . Therefore, we suppose that the accumulation of AIR may affect the spore color of S. azureus. However, there is a clear difference between the mutant Ade2 or Ade2l and Pur-mutants of other organisms: in the former, the changed color or pigmentation was limited to the spores. The pigments of spores of the wild type and mutants are being analyzed to clarify these differences. We are deeply grateful to H. Eguchi (Biotron Institute, Kyushu University) for his helpful advice on the photographs.
